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The heat transfer rate was measured for a 
copper surface in a Hellp channel when FRP 
spacers cover the surface. The rate is evaluated 
by the critical heat flux Q ).) Acu at which normal 
fluid appears on the copper surface (area Acu ), 
the peak heat flux Qp/ Acu at which film boiling 
starts, and the film boiling heat transfer. The 
channel (cross-section:10 x 2mm2, 150 mm long) 
was formed by FRP blocks (Fig.1). Copper block, 
Ge thermometers and a heater (102 Q) wound 
around the bottom of the copper block were 
attached to the center of the channel in such a 
way the copper surface (10 x 10 mm2) is exposed 
inside the channel. The spacer of thickness 2 mm 
is fixed normal to the axis of the channel. Data 
with TJ ( = Aex/ Acu ) have been compared after 
the bulk liquid flow is blocked ( TJ = 0.92, mark 
A). Equilibrium temperature rises Teq were de-
termined by extrapolating T 1 as. I curves to inter-
sections at I = 0 with constant Q as parameter. 
Both Q A and Qp are defined by the turning 
points of the traces in Fig.2. Although T 1 is inde-
pendent from the sweep rate of heater current I 
below Q A and Qp , a strong dependence appears 
in the film boiling region. Heat transfer of spacer-
less ( TJ = 0) is enhanced by the convective flow 
passing through the channel. The expanded state 
from Q A to Qp is, however, unstable against a 
heat input with high I, the film boiling may occur 
before Qp_ Heat transfer by the convective flow 
can not be relied upon to stabilize against tran-
sient heat input. The time constant to establish 
induced flow of bulk liquid seems to be large. As 
can be seen from TJ vs. Teq curves (Fig.3), even 
when the surface is partially covered with a 
spacer, the high heat transfer rate in a channel 
does not decrease largely above Qp. This should 
be of a great interest for superconducting 
magnets. 
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Fig. 1 Schematic of the test channel. 
Only the part of the test channel is shown. 
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Fig. 2 Teq vs. Q/Acu at 1.9 K. 0: TJ = 1, 
e: n = o.35, o: n = o.5, A: n = o.92. 
0.4 0.6 0.8 
TJ [ =Aexl Acu J 
Fig. 3 TJ (Aex/ Acu) vs. Teq 0: TJ = 1, 
e: n = o.35, o: n = o.5, A: n = o.92. 
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